DNA-protein interactions during the initiation and termination of plasmid pT181 rolling-circle replication.
Initiation of DNA replication requires the generation of a primer at the origin of replication that can be utilized by a DNA polymerase for DNA synthesis. This can be accomplished by several means, including the synthesis of an RNA primer by a DNA primase or RNA polymerase, by nicking of one strand of the DNA to generate a free 3'-OH end that can be used as a primer, and by the utilization of the OH group present in an amino acid such as serine within an initiation protein as a primer. Furthermore, some single-stranded DNA genomes can utilize a snap-back 3'-OH end generated due to self-complementarity as a primer for DNA replication. The different modes of initiation require the generation of highly organized DNA-protein complexes at the origin that trigger the initiation of replication. A large majority of small, multicopy plasmids of Gram-positive bacteria and some of Gram-negative bacteria replicate by a rolling-circle (RC) mechanism (for previous reviews, see Refs.). More than 200 rolling-circle replicating (RCR) plasmids have so far been identified and, based on sequence homologies in their replication regions, can be grouped into approximately seven families (Refs., and http://www.essex.ac.uk/bs/staff/osborn/DPR-home.htm). This review will focus on plasmids of the pT181 family that replicate by an RC mechanism. So far, approximately 25 plasmids have been identified as belonging to this family based on the sequence homology in their double-strand origins (dsos) and the genes encoding the initiator (Rep) proteins. This review will highlight our current understanding of the structural features of the origins of replication, and the DNA-protein and protein-protein interactions that result in the generation of a replication-initiation complex that triggers replication. It will discuss the molecular events that result in the precise termination of replication once the leading-strand DNA synthesis has been completed. This review will also discuss the various biochemical activities of the initiator proteins encoded by the plasmids of the pT181 family and the mechanism of inactivation of the Rep activity after supporting one round of leading-strand replication. Finally, the review will outline the mechanism of replication of the lagging strand of the pT181 plasmid as well as the limited information that is available on the role of host proteins in pT181 leading- and lagging-strand replication.